In mental health care, psychologists assess clients' complaints, analyze underlying problems, and identify causes for these problems, to make treatment decisions. We present a study on psychologists' diagnostic processes, in which a mixed-method approach was employed. We aimed to identify a common structure in the diagnostic processes of different psychologists. We engaged an actor to simulate a client. Participants were asked to perform a diagnostic interview with this "client". This interview was videotaped. Afterwards participants first wrote a report and then were asked to review their considerations during the interview. We found that psychologists were comprehensive in their diagnostic interviews. They addressed the client's complaints, possible classifications, explanations, and treatments. They agreed about the classifications, more than about causal factors and treatment options. The content of the considerations differed between the interviews and the reports written afterwards. We conclude that psychologists continuously shifted between diagnostic activities and revised their decisions in line with the dynamics of the interview situation.
Introduction
Psychological assessment is a diagnostic decision making process aimed at describing, classifying, explaining, predicting, and often also changing the behavior of a client (Fernández-Ballesteros, 1999) . The result of the diagnostic process is an integrated representation of a client's complaints and problems together with an explanation for the problems and a treatment proposal (Nelson-Gray, 2003) . Guidelines have been developed to support psychologists in structured gathering and interpreting diagnostic information (see e.g. Groth-Marnat, 2003; Nezu & Nezu, 1995) to make sure that a thorough assessment is carried out and correct diagnostic decisions are made to reach the most adequate treatment proposal. Unfortunately, as Garb (1998) concluded, reliability and validity of these diagnostic decisions are low, although the final treatment proposals are often adequate. An explanation is provided in studies showing that psychologists do not always carry out all parts of the diagnostic process appropriately, even when explicitly asked to do so (Eells, Kendjelic, & Lucas, 1998; Groenier, Pieters, Hulshof, Wilhelm, & Witteman, 2008) . In most of these studies assessment situations were artificial, and it remains unclear whether psychologists in actual practice would perform and report all parts of the diagnostic process. The current study is aimed at identifying common structures in psychologists' diagnostic information gathering processes in an authentic assessment situation.
The diagnostic process involves using different instruments, such as tests, interviews, and observations, as well as performing different diagnostic activities, such as diagnostic classification and diagnostic formulation (Fernández-Ballesteros et al., 2001) . Diagnostic classification and diagnostic formulation are essential in the diagnostic process and described in many prescriptive diagnostic decision models (e.g. Nezu & Nezu, 1995; De Bruyn, Ruijssenaars, Pamijer, & Van Aarle, 2003) . These models have been introduced to support psychologists in structuring the diagnostic process. The underlying assumption is that psychologists should adhere to a systematic inquiry method, by generating and testing hypotheses, to obtain relevant knowledge about a client (Haynes, Smith, & Hunsley, 2011) . Also, these prescriptive models require psychologists to perform a set of distinct diagnostic activities in a specific sequence. Despite differences between these models (e.g. see Groth-Marnat, 2003; Nezu & Nezu, 1995) , there are important commonalities in the kind and order of the diagnostic activities.
First, the client's complaints and referral question are identified and analyzed (referred to as Complaint Analysis). Second, the severity of the client's problems is assessed and the problems are grouped into a disorder (Diagnostic Classification). Third, possible explanations for the problems are generated and tested, and the psychologist develops an integrated client model (Diagnostic Formulation). Finally, based on the integrated model a treatment is selected (Treatment Selection). These four activities are performed iteratively throughout the diagnostic process.
Client models may differ depending upon psychologists' theoretical orientations (see Eells, 2007 , for an overview). For example, behavior therapy models emphasize relationships between antecedents and consequences, cognitive therapy models emphasize dysfunctional attitudes and thoughts, and psychodynamic models emphasize core conflictual relationships (cf. Persons, 1991) . However, the main goal of diagnostic formulation is the same in all models: to identify and analyze causal factors and mechanisms underlying client problems (Haynes, Smith, & Hunsley, 2011; Westhoff, Hagemeister, & Strobel, 2007) .
In actual practice the information gathered is often incomplete and ambiguous, problems can be explained by multiple causes (Haynes, Mumma, & Pinson, 2009) , and the relation between diagnosis and treatment is far from obvious (Lichtenberg, 1997) . Decision makers, i.c. psychologists, will then resort to efficient strategies that limit the amount of processing needed (Smith & Gilhooly, 2006; Garb, 2005; Gigerenzer, 2000) . Indeed, earlier studies (e.g. Bus & Kruizenga, 1989; Groenier et al., 2008) pointed out that psychologists did not follow the resource-demanding formal rules of hypothesis generation and testing. They tended to rely on routine and to focus on analyzing the client's complaints and problems and selecting a treatment method, rather than on generating and testing possible explanations for problems. These studies suggest that psychologists' diagnostic processes are adapted to the constraints of clinical practice rather than to the formal rules (cf. also Eells, Kendjelic, & Lucas, 1998) . In this study we do not aim to test whether heuristic processing or following rules is the better process in terms of treatment utility, but we aim to find the structure in psychologists' diagnostic processes.
Previous studies have predominantly used written case descriptions or required written case formulations (see also e.g. Eells, Lombart, Kendjelic, Turner, & Lucas, 2005; Hillerbrand & Claiborn, 1990) instead of more authentic assessment tasks, as used in the current study where we engaged an actor to portray a client. This is a major advantage of our study, since the use of more authentic, ecologically valid assessment situations can contribute to identifying and understanding diagnostic processes in actual practice. Also, most studies have used only one method to examine the diagnostic process, thereby limiting comparability of results from studies using different methods, a limitation we overcome by using different methods.
The Current Study
The purpose of this study is to investigate psychologists' diagnostic activities in a authentic assessment situation representative of psychological practice, using a mixed-method approach. First (phase I), psychologists performed a diagnostic interview with a simulated client. Second (phase II), they wrote a report summarizing their findings. Third (phase III), we used stimulated recall in which psychologists reviewed the videotape of their diagnostic interview (cf. Kagan, Krathwohl, & Miller, 1963) . The innovative design of the study allows us to study the assessment process in three different ways, based on an authentic diagnostic interview, the report, and the stimulated recall, tracing the diagnostic activities of each participant. This design is closely related to the approach suggested by Caspar (1997) for studying psychologists' diagnostic processes, combining experimental and naturalistic research methods.
We expected that: 1) Psychologists would not perform all of the prescribed diagnostic activities described above during the diagnostic interview (cf. Groenier et al., 2008) ;
2) Psychologists would reflect on all diagnostic activities in the stimulated recall session, since they would post hoc attempt to "fill the gaps of their developing theory" (Brammer, 1997: p. 345 ) about the client;
3) The report would be more concise than the stimulated recall, given its summarizing nature;
4) The contents of the report and stimulated recall would be similar. Psychologists would describe their final decisions on diagnostic classification, diagnostic formulation and treatment selection in the written report, thereby discarding some of the options they would have reflected on during the stimulated recall.
Method Participants
Psychologists who were part of the active networks of the first and second author were invited to participate. Participants came from all over The Netherlands and included certified clinical psychologists (n = 17), psychologists in training for certification (n = 6) and psychology students who were doing their final internship (n = 4). In total 27 psychologists participated, aged between 22 and 65 years (M = 44.9, SD = 14.3); 12 male (mean age = 54.9, SD = 6.5) and 15 female (mean age = 36.9, SD = 13.8). On average, the participants had 14.8 years of work experience (SD = 12.8, Median = 12.0, range = 0 -35 years). We found no significant effect of experience on the type and sequence of decisions, therefore, this factor was excluded from further analyses. Participants either worked in a mental health care centre (74%) or in a private practice (26%), and they mainly worked with adults (89%). Participants' theoretical backgrounds were diverse. The majority (56%) did not work from any specific theoretical background. A previous study (Groenier et al., 2008) showed that theoretical background, together with other background variables, explained less than 10% of variance in activities psychologists would perform.
The Diagnostic Interview
All participants interviewed one and the same actor, who portrayed the same client throughout. Participants were told that they would either talk to an actor or to an actual patient. In addition, the client role was based on a real client with a depressive disorder without psychotic features, and adapted to the actor's personal situation. To ensure identical performance across interviews, the actor received intensive training before the experiment, reread the script each time prior to being seen by a new participant, and was given feedback about the consistency of his performance after each interview.
Procedure
Before starting the interview with the actor, participants received information about the client's name, gender, date of birth, residence, reason for referral by the family doctor (depressive and suicidal thoughts), the client's occupation, psychiatric history (none), marital status (married), number of children (two, a boy aged 16 and a girl aged 14), physical history (recently diagnosed with arteriosclerosis), current medication (no antidepressants), and the request from the family doctor for assessment and further treatment. Participants were given the instruction to "read the referral letter and interview the client as you would do in your own practice".
In phase I of the study, participants interviewed the simulated client for at most thirty minutes. The interview was videotaped. The participants were allowed to take notes during the interview, which enhanced authenticity. In phase II, participants wrote a report, and were required to give a diagnostic classification (DSM-IV classification; APA, 2000), a diagnostic formulation, and a treatment proposal. Phase II lasted a maximum of 15 minutes. In phase III, the stimulated recall session, par-ticipants were instructed to watch the videotape of their diagnostic interview and to reflect on their own process by reporting any thoughts they had had during the actual interview. Duration varied from 30 to 90 minutes. The stimulated recall session started with two standard questions from the experimenter: 1) What did you think when you read the referral letter from the family doctor, and 2) What did you think when you first saw the client? Each time the participants indicated that they remembered a thought, the experimenter stopped the video and the participant verbally reported it. When participants did not report anything for more than two minutes, the experimenter reminded them to verbalize their thoughts. The stimulated recall session was recorded on videotape.
Finally, participants answered questions about their background (gender, age, work experience, theoretical orientation, work setting, and time spent on treating clients). Participants received a gift, i.e. a game or a gift certificate, for their participation.
Coding
We developed one coding schema to assess the number of questions, remarks, and reflections related to the diagnostic activities during the diagnostic interviews and stimulated recall sessions as well as evaluate the contents of the diagnostic activities described in the reports. This coding schema was based on the Diagnostic Cycle (DC; De Bruyn et al., 2003) . We chose the DC because it provides a complete and comprehensive inventory of the diagnostic activities psychologists are expected to perform. The schema consisted of five categories, described below, and the first four correspond with the diagnostic activities that diagnostic decision models have in common: 1) Complaint Analysis, 2) Diagnostic Classification, 3) Diagnostic Formulation, 4) Treatment Selection, and 5) Other.
Complaint Analysis consisted of complaints reported by the client, complaints and symptoms inferred by the participant (such as symptoms of depression, libido, suicidal thoughts, manic episodes, psychotic features, anxiety), and the client's verbal and non-verbal behavior.
Diagnostic Classification consisted of the type and severity of the disorder (e.g. a DSM-IV classification), the client's awareness of an illness or a differential disorder.
Diagnostic Formulation consisted of potential stressors and protective factors related to the client's psychiatric history, family, physical or social history, the client's biography, personality or to biological/genetic factors. This category could also consist of descriptions of a psychological, biological or socio-cultural mechanism explaining (the development of) the client's disorder.
Treatment Selection consisted of the client's or the participant's expectations about treatment options, a future therapeutic intervention, treatment methods and goals, suicide prevention, the therapeutic intervention's intensity, medication, the client's motivation for treatment, or performing therapeutic interventions during the diagnostic interview.
The category Other consisted of utterances about the therapeutic relationship, the client's personal details, reason for referral, substance abuse, duration of the interview, awareness of the test situation, supportive remarks, further assessment, own method of working, (counter) transference, and non-classifiable remarks. Examples of each of the categories are described in Appendix A.
Both the protocols of the diagnostic interviews with the actor and of the stimulated recall sessions with the participants were first divided into meaningful units and then coded into one of the five categories. We defined a meaningful unit as a sentence or part of a sentence that expresses a single idea and receives only one code. The computer program Sequence Viewer (Dijkstra, 2002) was used to divide the diagnostic interviews and stimulated recall sessions into meaning units and consecutively assign them to one of the coding categories. A standard coded diagnostic interview and a standard stimulated recall protocol were created by the first and second author. These were used to train coding assistants and to assess each coder's reliability afterwards.
The reports were already structured according to the categories Diagnostic Classification, Diagnostic Formulation and Treatment Selection (see Method, Procedure). The categories Complaint Analysis and Other were not used in the reports.
Reliability of the Coding
For the diagnostic interview, six independent coding assistants (bachelor degree medical and psychology students) were used. Coder's reliability was assessed by Sequence Viewer's Delta (Dijkstra & Taris, 1995) . This statistic calculates agreement taking differences in the number of meaningful units identified into account. An advantage of this statistic is thus that reliability only needs to be calculated once, for the segmentation and coding together instead of separately. Delta varied from .75 to .85 and was considered satisfactory.
For the segmentation and coding of the stimulated recall sessions, two independent coding assistants (bachelor degree psychology students) and the first author were used. Reliability varied from .75 to .90, which was quite satisfactory.
Analysis
Due to malfunctioning of the digital compact discs used to record the diagnostic interviews, three of the diagnostic interviews and two of the stimulated recall sessions had to be removed from further analysis. This resulted in 24 participants for the diagnostic interview and 25 participants for the stimulated recall.
The mean percentage of meaningful units for each diagnostic activity was calculated both for the interview and for the recall. To examine differences between the diagnostic interview and the stimulated recall, we used the non-parametric Wilcoxon test. For the diagnostic interview and the stimulated recall separately, we examined differences in the percentages of each diagnostic activity using Friedman tests. Wilcoxon tests were used to follow up on significant findings. A Bonferroni procedure was used to maintain an overall significance level of .05. Effect sizes were measured using r ( -score number of observations z ; see Field, 2000) .
To compare the content of the diagnostic activities between the report and the stimulated recall session, we counted the number of participants who described (report) or reflected on (stimulated recall session) a Diagnostic Classification (including a differential diagnosis), Diagnostic Formulation (including potential stressors and explanatory mechanisms), and Treatment Selection (including treatment method and goal). A different measure was used compared to assessing the reliability of coding to assess the agreement between the report and stimulated recall because for this analysis we did not assess interrater reliability. We calculated percentage agreement between the content of the report and the stimulated recall as the number agreed on divided by the number disagreed and agreed on taken together.
Results
The mean total number of meaningful units, a sentence or part of a sentence that expresses a single idea (see Method), was 195.2 (SD = 46.2, range = 109 -290) for the diagnostic interview and 96.44 (SD = 40.76, range = 29 -192) for the stimulated recall session. The mean percentages of meaningful units for each diagnostic activity are described in Table 1 for both the diagnostic interview and stimulated recall session.
Diagnostic Interview Compared with Stimulated Recall Session
As can be seen in Table 1 , there were differences in percentages of meaningful units in the four diagnostic activities (Complaint Analysis, Diagnostic Classification, Diagnostic Formulation and Treatment Selection). For the stimulated recall session the percentages of meaningful units were significantly higher for the activities Complaint Analysis (z = -3.29, p < .001, r = -.47), Diagnostic Classification (z = -3.10, p < .001, r = -.45) and Treatment Selection (z = -2.66, p = < .001, r = -.38). The percentage of meaningful units for Diagnostic Formulation was significantly lower (z = -4.29, p < .001, r = -.62) for the stimulated recall session. The percentage of meaningful units of the category other (see Appendix A) did not differ significantly (r = -.06).
Diagnostic Activities in the Diagnostic Interview
Complaint Analysis, Diagnostic Classification, Diagnostic Formulation, and Treatment Selection differed from each other in the mean percentage of meaningful units (χ 2 (4) = 84.879, N = 24, p < .001). The diagnostic activities Complaint Analysis and Diagnostic Formulation did not differ significantly from each other (r = .03). Both activities differed significantly from every other activity (all z < -3.702, all p < .001, all r < -.53).
All participants asked or remarked at least once about Complaint Analysis, Diagnostic Formulation, and Treatment Selection. Out of 24 participants, 17 discussed the classification with the client.
Diagnostic Activities in the Stimulated Recall Session
Complaint Analysis, Diagnostic Classification, Diagnostic Formulation, and Treatment Selection differed from each other in the mean percentage of meaningful units (χ 2 (4) = 83.322, N = 25, p < .001). The diagnostic activity Complaint Analysis differed significantly from every other type of activity (all z < -3.589, all p < .001, all r < -.51). Diagnostic Formulation differed significantly from Diagnostic Classification (z = -.3.589, p < .001, r = -.51), but not from Treatment Selection (r = -.28). Treatment Selection did not differ significantly from Diagnostic Classification (r = -.19).
All participants reflected at least once on Complaint Analysis and Diagnostic Formulation. Out of 25 participants, 21 and 22 participants reflected at least once on Diagnostic Classification and Treatment Selection respectively.
Content of Diagnostic Activities: From Interview to Report Diagnostic Classification
Participants reflected on eight different Diagnostic Classifications for the client's problems during the stimulated recall sessions (range = 0 -5) and described 10 DSM-IV Diagnostic Classifications on Axis I and II in the reports (range = 0 -3). In Table 2 the content of these classifications and the numbers of participants reflecting on or describing each classification are displayed.
Most participants (84%) considered the same classification: depression. Seven participants (28%) reflected on a differential diagnosis (range = 0 -4). Apart from depression, which was always stated as being present by these participants, other classifications (psychosis, anxiety disorder, manic episode, personality disorder, adjustment disorder, obsessive-compulsive disorder and dysthymic disorder) were considered as differential diagnoses or were discarded during the interview. Percentage agreement between the Diagnostic Classifications reflected on during the stimulated recall sessions and those described in the reports was 38%.
Diagnostic Formulation
Participants reflected on 11 different potential stressors and 13 different explanatory mechanisms during the stimulated recall sessions. They described nine different potential stressors and seven different explanatory mechanisms in the Diagnostic Formulations (see Table 3 ).
Three participants did not reflect on the conflict at work or the client's physical illness. The majority of participants reflected on (stimulated recall session) and described (report) more than one type of potential stressor (92%, range = 0 -8, and 80%, range = 0 -3, respectively).
The minority of participants reflected on and described more than one type of explanatory mechanism (24%, range = 0 -4, and 12%, range = 0 -3, respectively).
Percentage agreement between the types of potential stressors reflected on during the simulated recall sessions and described in the written Diagnostic Formulations was 67%. Percentage agreement for the explanatory mechanisms was 11%.
Treatment Selection
Participants reflected on 13 different types of treatment methods and/or goals during the stimulated recall sessions and Post-traumatic stress disorder 1 described 14 different types of treatment goals and methods in the treatment proposals of the reports (see Table 4 ). Nine participants (36%) reflected on more than one type of treatment method or treatment goal during the stimulated recall session (range = 0 -3). About half of the participants (56%) described more than one type of treatment method in their reports (range = 0 -3), while only 22% described more than one treatment goal (range = 0 -3). The majority of participants (70%) described antidepressant or antipsychotic medication in the reports, while only two participants mentioned that topic during the stimulated recall session. Also, participants more often described specific therapies (such as cognitive-behavioral therapy) in the reports, while treatment goals were more often mentioned in the stimulated recall sessions. Percentage agreement between the treatment methods and goals reflected on during the stimulated recall sessions and those described in the treatment proposals was 37%.
Conclusions and Discussion
The current study investigated psychologists' diagnostic processes during a diagnostic interview. Specifically, we aimed to examine whether psychologists would explicitly focus on identifying and classifying the client's complaints, symptoms, and problems during a diagnostic interview, while implicitly reflecting on all diagnostic activities necessary to make treatment decisions. Furthermore, we examined whether the content of psychologists' reports matches with the content of the activities considered during the interview. We found that psychologists perform and consider all diagnostic activities throughout the diagnostic interview. Also, content of psychologists' reports was only partly similar to the content of diagnostic activities considered during the interview with the simulated client.
Our results emphasize the adaptive nature of the diagnostic decision making process in actual clinical practice as a continuous shifting between diagnostic decision activities. Psychologists analyzed the client's complaints and symptoms, considered possible classifications, started a diagnostic formulation, and planned the treatment. They continuously reconsidered Fear of becoming like his mother 1 these diagnostic activities throughout the whole process. Agreement about possible explanations for the problems seemed to be low and psychologists' decisions described in the reports differed from their reflections on the diagnostic activities reflected on while talking to a client. Psychologists tended to agree with each other about diagnostic classification, while agreement on diagnostic formulation (such as explanatory mechanisms) and treatment options seemed to be moderate to low. Diagnostic classifications, diagnostic formulations, and treatment options considered during the interview partly recurred in the reports, contrary to our expecta- tions. We found a larger number of diagnostic classifications and treatment goals and methods in the report and a smaller number of potential stressors and explanatory mechanisms compared to the stimulated recall. A possible explanation for the differences in the content could be that the report elicited a different task expectation compared to the stimulated recall session. Writing a report is a reflective task and psychologists might make inferences based upon the information they have gathered during the diagnostic interview. Also, it is commonly used to communicate assessment findings to others, which requires psychologists to make their considerations explicit in terms that are commonly shared (such as DSM-IV classifications) and easily understandable. The findings in this study confirm previous findings from a study by Groenier et al. (2008) , which showed that psychologists judge an analysis of the client's complaints and symptoms to be more important than diagnostic formulation. The prescriptions of for example the Diagnostic Cycle (De Bruyn et al., 2003) do not seem to be fully followed. An explanation for the inconsistency between what psychologists do and what they reflect back on could be that they iteratively gather information for later use. Psychologists might return to previous diagnostic activities later on in the diagnostic and treatment process for various reasons, e.g. to verify information, gather more specific information or adjust previous decisions. Another explanation could be that they gather information routinely. Guidelines prescribe which information should be collected, including information relevant for diagnostic formulation.
Psychologists' diagnostic processes seemed to be unstructured and deviate from prescriptions of diagnostic decision models to some extent, however, the majority arrived at an appropriate diagnosis and reasonably comprehensive treatment plan. Most psychologists in the current study classified the client's problems as a depression. Alternative diagnostic classifications did not seem to be discussed or considered very often in any part of the interview. Considering few alternative diagnostic classifications is consistent with results from previous studies on psychiatric diagnoses (Garb, 1998; Haverkamp, 1993 ). An explanation could be that psychologists "satisfice" (Simon, 1957) : as soon as they find a classification that sufficiently describes the client's condition and differentiates between treatments, they choose that classification and stop searching. They then seem to gather more information relevant to deciding between specific treatments. This can be inferred from the remarks and considerations about treatment selection, which psychologists already considered early on in the diagnostic process, during a first interview with the client.
Psychologists' diagnostic processes in the current study show commonalities in the type of diagnostic activities deliberately performed and considered, despite differences in theoretical orientation and experience. They did consider a wide range of potential causal factors, explanatory mechanisms and treatment options for the same client and agreed less with each other about this kind of information than about the diagnostic classification. These results are in line with results from a study by Müller (2011) on graphical representations of psychologists' case formulations showing that psychologists consider multiple, interrelated causes to explain a disorder. Furthermore, Kuyken et al. (2005) found that reliability of diagnostic formulations decreased when more theory-driven inferences were made. Variations in judgments about treatment of depression have been found in medical decision making as well (Smith, Gilhooly, & Walker, 2002) . To cope with cognitive limitations in a dynamic situation psychologists adapt their diagnostic processes in similar ways, they are boundedly rational (Gigerenzer, 2000) .
In the current study, an authentic assessment situation was used with a simulated client and time constraints to resemble clinical practice as much as possible. This assessment situation closely resembles actual practice and can be regarded as externally or ecologically valid. With a simulated client, realistic interaction is possible, non-verbal behavior can be observed and a therapeutic relationship can be established, in contrast to artificial task situations using written case descriptions. However, there are also some limitations to our methodology and further studies may provide additional information. Although stimulated recall is designed to measure psychologists' thoughts at the time of the actual diagnostic interview, thoughts after the fact may also be included. Therefore, the data are not an actual reflection of what happened, but are used to assess reflections on actions. We assumed that these reflections would not have changed much from the diagnostic interview and writing the report to the stimulated recall session, but they did differ between the reports and the stimulated recall session. This suggests that reflections might also have changed in between the diagnostic and stimulated recall session. However, using alternative methods such as thinking aloud during the task would have disrupted the authenticity of the interview.
The use of only one case describing a single disorder, depression, limits generalization of the results to other disorders. The time and labor intensive methods we used prohibited the inclusion of more cases, but in future research, multiple cases presenting different disorders could be used. The most important question for future studies is the effect of deviating from the prescribed guidelines for making diagnostic decisions on the quality of the decisions made and eventually on therapy outcome.
